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mm&^] P03-049 

mmU] ¥/&15^ 8M 8B 

C12Q 

imim<om 28 

imnxizmm] »o < ram i - 1 - 1 ^A^m^tTii: 

[ft*] #Jt& frlM 
[S&^] 

itt^fxfi©^] i&mm^ < « rum l-i-i m&ft mkxmmmm 

[ft*] m mm 

mmxitmm] mm-? < ^mm i - 1 - 1 ^^f^A^^^ii: 

[ft*] w am 
[s^#] 

mwfx^mm] »o < «r -mm i - 1 - 1 mmiw^xmmimm 

[ft*] w m 

{®mx\mm ^mm^M±m 23-8 

[ft*] US* 
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[mW&Z] 301021533 

iimxitmm] m^^ftBaEm^w-Ts 3 # 1 

inmmi win 

mmxitmm] ^im^ -mm-tar 23-8 
[ftSA] 

[»J#-5|-] 100098121 

[mi&#-^] 045-290-7480 
[MttL^tSA] 

[»J#^] 100107870 

l^m&m^] 093194 
[fflitt&m] 1.050R 

R<7>ft&] BI^WO-t-^T<7)^^<5D#J^- 5/100 

BJ^ffl* 1 

HIM 1 
[4btt£] 1 
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#12 0 0 3 -2 0 6 9 0 5 ^->? 

z tim, *>xMtT>?-*>x - tmatn-iFm. dna -ca* ztix 

^*^>^fflDNAo«t*tfe-cjboT, arois: 

»HDNAtf<0Bfi<|ODNAiE^ISrJi*B"t*xe, -fe>*y?>f v-fc 

^^ft^y^v-t^ ^ti^tL, 5'5fc»fcTSB<a ( a ) OEEIfc^fU 
S'^MJJ^^S'^Hijo^ipjicfpj^oTM^Tffi^ (b) OE?!U (c) 

oHeyij&tf (d) oEyj^u 

(b) -^il-e^-^m^^^i-^ci^^T^^SE^ 

(c) (a) <n-7?mm<D®m&mmw<oT>r j t>xm.m<D£M 

2) 1) OXS-C#?,*LfcDNAi««jS»* (a) y *:Dg 

3) 2) Oltf-y ^^MS$tt^DNAiti|iIM%*iB^U -?-^K7- 

4) 3) OXa-CJn^»CfT--y ^SftfcDNA^M&fcDNAUtf--* 

-c^s-raxjg 

[ff^3] BW^DNAE^UBJUILio^DJE-^-E^JXafs iR 
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[»*E4] r/^lDNA^VfAIs i RNAHI^^^-^s 

9— E^JfcH2^^^— 9— E3rijfci± (b) OE9!I*^-WlftIi- 

a) (DmmmlAGG (E^Jf, Tt±^ A{±Tt»->, G»i^7->\ NlfiT 
7*~>, yfy^ mvifclif? >OV^-ftt^^^ 0 ) -cSEStL, (b 
) ©EJfB#(T) n (E^J*. Ttt*- 3 n tit 1 Ja±«3aEftT?*«. ) 

(c) OMeWCCTNllAGC (E3?!l+, Ctivhv^ Ttt*-3 k\iTr~ 

iio^-t- E?im^2^^— 9— EWMTU 4 

v*T, ilO^^-f-gB^AG-C^^^ »20^- 9— E3?!l**rc-CfE$*L 

«>*^~ 9— E^AGT^StL, ^'✓x^'fv-MTVf-t^^ 
>fv-fcov*r, fl©^- 9— Se^Jti2^^- 9— Wffltft (b) OE 

T> (b) OE^J*nTTT^$tL*iff^3S7EttO^iS 0 

o 

m*m o] i) ?itra&*tf*:i»*3&c#tHft 

ffifflE#2 004-3083590 



#M 2003-206905 



-*-5>: 3/ 



ri*^> 5'*MJ^^3'^flJO^lt]d|nJ^oTjlI^Tlfi(D (b) CO@£^IJ N ( c ) 

©BWRV (d) ©EHI**-* fflTEttAfto 

(b) -^T^V-^it^^-t^it^-e^^SB^iJ 

(c) (a) <D~y ?W^<DtyfflmMffl&i<DTy^lz->'XW&\<n&$fr 

(d) iW^DNAE^JO^XIiHB^fflttfl&ftEya 

[ft*£l 2] l£SI^2^DNA(7)5'5kS^D ? 3 , ^^M^^i3V^T 

[IfcfcRl 3] ltil^2^:ilDNA(7)5 , ^3a^.iy f 3'«^M«^i3V^-r 
TV^^>^;i/MDNA*«i3&1-43tie)^fflv»e)tL*^y h*CaboT, 

SftfcTiBO (a) *>E?!lfc;£U ^o, 5'^flJ^^,3*^M!J^^r|pi^in]^oT 

WJwTIBO (b) ©KflU (c) ©EfllXtf (d) <Dwm*-%-rz>, mz*y Y 

o 

(a) ~y ?Bm<VtyWMWiMm<7>*>xWM<V— W?$>iX, -yfBm^fP 

m k x *? - y ? &x & w&fr h 3 ' jfcmm <d m\\ * ^ o e?o 

(b) -*«l^A/-'/»jfi*^i- ( 6it^c§4gB? ! | 

(c) (a) ^P^O^JifE^iB^Jcorv^-feV^SB^I^gP 

(d) BW©DNAE^©^XI±H»fc*ttWfcfiyil 

[»#3U 4] EII^2^ilDNA^5'^Si^.tF3'^OM»^i3V^T 
^ tft^l, *>^«tT>^4r^^«l^-^jao-*«|DNA*CJIttStL 

miiE#2 004-3083590 



#SS 2003-206905 



4/ 



X v» * ^ > D N A iz TV A i; * fr^s *fc«B|^ ©UBS^T 

»MDNAf OBWODNABByiJ«r*|(iS't*X3g> -b>X7^v-£ 
JFT^f-b^^^-i^ **LWL, 5'5|di»=TfBO (a) *>B8|**U 
5'^WJ^ib3'*MiJ<7)^lpj^|fi]^oTJlIHTfBc7) (b) oiS^iJ. (c) 
OBB^JS^ (d) <3EyiJ&;£U 

(a) -^^©©(TOIKE^JO-fe^.aEBlO— ^ 0 t, -****Offc 

(b) -*«t?^-r»a|sS:^-j-*ii:*»-C§*E^I 

(c) (a) w~y^»^O^WfBlttBB^J^T>^*>^E^J<D^«|J 

( d ) g M<D D N AE3?!)0^»X»±-»Hffi*tW«:Ey!I 

2) i) nTmvftbtitiDNAmmm.to* (a) o-^^»*T«ia-r*xg 

3) 2) <®JMx~y ?mm&mzixfzDNAmmm®*tiumL, zwmzr- 

4) 3) Ole-CJimXtfT--'; >^$*LfcDNAifipIjg%&DNAV#~*£ 

-e&s-r&xn, 

5) 4) OXe^DNAV^-4f«yi$tLfeDNAl|}M«*OBWODNAE 

[it ^ 1 5 ] i ~ i o ov>-f ti&\,z*?M<D-j?fexftmz titi 
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IDNAo 

(b* ) -*mXJi'- ^»jt i^jft-t * C k § * E?!l 

(c* ) (a* ) (7)- y ^B9l50«J»fB||ftEyiIOT >*-te>*EBI©^B& 

(d') itfjODNASfi^iJ 

1 9 ] ^^*«t6tt«Hfc&*y **-9M ATNfe&m*^ 1 7 Kffim 
[1»*£2 0] 5ia-r*«l6tt«»**T>^-fe>XRNA*C**lt^Sl 7 

^tfef-e^^t^il 7~2 0OV^i*tL^tC|B^O^>^;VMDNAo 

cas*^ 22] ^ 7&«hiv, Hcvis ,£ rmv^ <b & & m x o mm $ ti& 

^ISit^l 5£fct±l 6|E«©r/^DNA, 

[f»^2 4] DNAif>f At*5i^2 3|EH©^>^)HDNA, 

O 

[ft^2 6] ^>^;VID N A^ffit^ y 7 x - h ^ f,I 
jS^fL^-BEKIiMDNAt?**!*^!! 5-2 5 O^f^HcfBf^^y^vMD 
NA 0 

[fw3t®2 7] ffi$zMl 5~2 6 Wv^-ftL^lcEIRO^V^^llDNA* 
[m^M2 8] ft^t^l 5~2 6 <D\t*i?tlfrlz%SM<Djr>'<J\/MDNA>6: 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

**S^f-e** 0 L*»L*;d*&*>f ;^^^«-ar< *?iigctt&&< Lit 

[0 0 0 4] 
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tea*** (#^iram2) o 

[0 0 0 5] 

*a#w i *645i593*wjw»ctt, M'm<D&mm.mmfeLtzm*;*$>m (m 

IDGE ; Minimal i stic Immunogenically Defined Gene Expression) ^^^—^ o 
4 O^V^vMDNA^^o^st^^A^ (MIDGET) *»H^$ftTV»* 0 - 

yyomzrtfc-t&o ior/^n^^-tt, ^im^fc^ffiitE^u 

[0 0 0 6] 

*Lfcft#^ ^^-tu^y^ ;VMDNA^ * * - - j& £ tLfc 3 ) 

-r&ztT*, mmnK^mmm^^tzm^ Exonuciease (Exommmfrffiwm) 
^«bttrv^ 0 ttz, z<Dmttmm%tiz&mmi&momittmi\Lfrwtz 

&v^>^;i/DNA£, me KTFLtzX l K 3fr?£;&KTft&*? «9 frtzibmbti 
TV>* teMWXiljU) o 13 6 Kt*LT£&— ^^^>^;VMDNAO{«^T' 
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. DNA ligase*fflv>T*£rg-$^ ^^MDMfc 1" o^HKWt? 
[0 0 0 7] 

F^ligation) ) **3 J: & & <7)-C& V) % U4^|7^y-y 3 >R 

[0 0 0 8] 

cDNASritMDNAt Lt, 2o^fe^ (inverted)N.BpulOI- y 

[0 0 0 9] 

[WIWOR 1 1 

[0 0 10] 

Verma, I. M. ; Somia, N. Nature 1997, 389, 239-242. 
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[0 0 11] 

Luo, D. ; Saltzman, W. M. Nat. Biotechnol. 2000, 18, 33-37. 
Ferber, D. Science 2001, 294, 1638-1642. 
Medzhitov, R. Nat. Immunol. 2001, 2, 15-16. 
[0 0 12] 

Schakowski, F. ; Gorschluter, M. ; Junghans, C. ; Schroff, M. ; Buttgereit, 
P. ; Ziske, C. ; Schottker, B. ; Konig-Merediz, S. A. ; Sauerbruch, T. ; Witt 
ig, B. ; Schmidt-Wolf, I. G. Mol. Ther. 2001, 3, 793-800. 
[0 0 13] 

Zanta, M. A.; Belguise-Val ladier, P.; Behr, J. P. Proc. Natl. Acad. Sci. 
USA 1999, 96, 91-6. 

[0 0 14] 
[0 0 15] 

tifcfeSc (3^#^. IH 6) "C ^ > ^;VMDNA^^ lf:©T1i7^y-y a 
>»**«M%«jKfc*1if«Rv> (H3 (B)) 0 L*Lfc**<b, *Ellfl»Lfc*r5ft 
^fe (HI) £T^>^/PMDNA&ffcj£Lfc»£\ 3 
KMfifLfc (HJ3 (A)) o EmCTBLfcJ:^^ 9>fr-Va>Rje*ffdJafr 
<Oft£^2cf± % Exonuc leasers (37j£lll#M) ^ioTia^^c^^ttTL 

[0 0 16] 
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TjiLtzX*) Kexonuc\easem&ZW%&fc 1 &tffa±Ltz 0 
[0 0 17] 

HI 4 fca* t rt: i 9 , 21@ COPCR7 9 ^^^-07*>-^^);i/- /i fzlW 

mtzif7<;mzn^7°7j'?~-zm^pcRZft'Dtzo pcrm%^i:#i^na^m 

n^y>^)\sWmk*Yt$L^tz 0 £*Uc#LFluorescein-0Su£f1;ffl$-£, tfVT 
?V)V7< Vr^m^mKlL^XfrffiZft^fzo &500bp?)^^M)NA£>*:/i 

[0 0 18] 
[0 0 19] 

(t* 1 ; /•?>;-) n^&tLt, ^:/^K£^>^;t/MDNA<^;v-y 
iC^fp Lfc 0 ^ > ^ ;HIDNA-^ V&^m&mzft U ffifl PSi^ (E 

cord ym*ft\,\ ^vrtv^r* YY^m.^m^x.^xmn^-otzo # 

[0 0 2 0] 
[0 0 2 1] 
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[1] *««2^DNA05 , 3fE»2llW3tai0W3W»C*V»r, H«l, 

5'mmfrh3'Jfci&m<OXfaKfafrvXmKT&<D (b) <7)SS^iJ N (c) 
Offi^RO' (d) (DMmZ^L, 

(b) -^mxji'-^M&zfcf&i-zz.t&X'Zzmm 

(c) (a) <D-y?mm<n®mmMm<oT>^*>xmm<o£M 

2) i) (Djim-cnbtLtzDNAmmmm* (a) o-^i^'CMtiiis 

> 

4) 3) OI^-CM^ETT^-i; >^$tL^DNAitipS^%?:DNAU^f— If 

[2] y>^aDNA*», RNAijg^fci&O'^^-t fefflv^W & 
[1] lEURO^tfeo 

[3] @fi«!ODNA@e^ s lflJil±^7'n^-^-TOUf s i RNA^BB 

81**1-* [i] [2] fat^jfto 

[4] ^^HDNA^^fASs i RNAUS^^^-**v»tt^fA 
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[5] ^yxyvJ^-RZF/jutTyj-^yz^yj §P>^ mi 

IE^m^2^^^--9--SS^JliSvHC>j : B^^ia^JT^^, fglco*^ 
— 9— E9!lfcKS2 0^^— 9-- E?iJfcte (b) <Dtiffl*1kA,-?M\*\"t- 2> £ o KUL 

jft*ftTv»« [i] - [4] mvr^KiBm^&o 

[6] ^>*7°^^-&tfT>7 < --fe>'7>7 p ^'f (a) <7>E?'J 
**TNUGG (E£iJ*> m^^V, AI±Tt*->\ Gt±^T~>, Nl&±7f*->, v 

jrr-vs vov^tw^^o ) -ea^tL, (b) oE^ia* 
(T) n (mm*. mf-^>T^>i9, ni±ua±©aafe-c** 0 ) -mstu (c 

) OS^iJ^CCTNllAGC (E?iJ^> Ctevl>v^ Al± 7 Gti^ 

) X-mZtiZ [1] - [5] Ov»rtL^tc|B«0*feo 

[7] 7? ^-StTr 79^-*** $ Ibfc, fl<D^^ 

— 9— ga^m^2^>^^— 9— E?U£^U -b>X^7-fv-l:ov^, il 
<7)*^--9--EW*AGT^£*L, ^2<0^^— 9— E^HaTCC***^ 7Vf-b 
>^^7^-7-t:ov^ II 1 (D^^-^-Sfi^iJ^CT^^tL, ^2^^- 9- 

v^T, $ 1 <D7>s<—y—fflMtf£2 <D7,^— 9— E?!li:f± (b) <?5l£^iJ ^r*feA,-C 
Mfo1rZ>£7lzmffiZtix^& [6] |B*^^o 

[8] •b>x^7'f v-<&E£OUTrv?--fe v-Kov>T, (b) 

0|B^*«TnrC*S*L4 [7] fEfco;£&o 

[9] •b>^y7^v-S0 f /Xli7>f4r>^/7'fv-^ (b) <£>E?!l 

■cwafefcj: i)iit$tLtv^ [i] ~ [8] ^v^r^^iamo^o 
[io] i) <Dxm-<Dm^ ^mmm*ft 3 )iM*zhK'gtt [9] sb«o 

[11] ^V*?^ ^-X^Vf^rV^^^-^fefca^fc < fc 
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ssno^ibs'^fflaco^iqj^ffij^oTjiis^TiBo (b) <s>@e?ij, (c) ose^j&i/ 
(d) osB^ij^i-^,, -ifiem^o 

(b) -^il-e^-y^^^i-^it^-e^^ss^ij 

(c) (a) o-y ^^owTOsa^ij^rvf-fev^ia^jo^ 

( d ) a Wo D N AE?fl<0^Xtt-H»te*fcWfcBBai 

[12] l£^2^ilDNA05'^5.t) f 3*^*OM5K«lCi3V^T > 

^aDNA*ftJ6i-*/si6^fflv^*L4 [1 1] |B«^ffijfi!fe 0 
[13] It$I^2^ilDNA(7)5'^^U f 3'«<7)M«tC^V^T, ^tL^tL 

^*aDNA*«£1-*fci6fcfflv*&*L**y K'^ot, -t^^y^^fv-S. 
(b) <Z)E?!U (c) (DWfflRV (d) oss^ij^^ri-^, mifi*? ho 

(b) -^i-e^-^^^^-r^it^T^^ge^j 

(c) (a) <D=-v ?mm<VWWmMW$$<7)T 7,%m<7)£:U 

( d ) g #) <d d n a mm^ux it—u & ge^ij 

[14] lt^2^iIDNAO5'»^0 f 3 , ^(7)M5K«lcioV^T, -Zrfi^th 
> ^>^#I^T>^^>^0I^;V-^^-^$lDNAt:^$^TV^^V 

Tcoxjg : 
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5'J&®mfrb3'JfcmM<D?j)ftKmfrvXmKT$Zn (b) cr>Se^U> (c) 

ose^ij^.^ (d) (ommz^L, 

(b) -*m^)i>~7m3kZMm-f&zttfx^2>nm 

(c) (a) <£>~y ?m^<DtyWlWiW.n<nT>^^yx%m<D<£:U 

( d ) § Ifttf) D N A@e^iJ^^X{±-^^ii6<J^iE^iJ 

2) 1) OX^TifibtL^DNAitiliimt/* (a) — y ^W-^X^M.'t^'XM. 

3) 2) OT5g-e-^^^#M$tL/iDNA±iiiiiM%*So^ ! t> -e^micr- 

4) 3) ox^iT-in^^T - - u > £ d n An^mm ^dna'j*- ■** 
xmmt&Jim, RV* 

5) 4) OlStDNA'J ^-^S^^DNA^iIiIB^^cOi^cODNAiB 

[i 5] [i] ~ [i o] (D^irix^ztm^&xftMZtitzyy^jvmD 

NAo 

[16] S6W2 2|s;SlDNA^5'«S.?>T^SOM*S^i3V>T > 
, ^^^iltT^^^V^II^V-^itO-^ilDNAT^^^tL-CV^^y 
^HDNAt^ot, ^T^Ca^-Cd^OS^iJ^^tfBtffBy^^^MDNAo 

(b* ) ^mmiti&m-f&z t &x § & mm 

(c') (a') <7)~>;/ ^^<^^JSlfl»@B^JOT>'"5 : --t>7,SB^J^^[5 
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(d') Um<DDBAW,n 

[1 7] jfflUa*4vMijffliKtc#AL, «tgtt«m**fflfl&ab*v^±jffllttrt-e|&^ 

[15] tfctt [16] |»7>^;HDNAc 
[1 8] ^mt-^^tm^» ? sim^^v^i^Tt:>RNA*^ti'-^:ilRNA-e 

[17] IBtt^V^/HSDNAo 
[19] »a-f*«l6tt«»#U #*f>f A -C** [17] fB«<D^v^;VMD 
NAo 

[2 o] fffl.?zffimmit'tf s T>**-yxmi-c$>2> [i 7] fam<^>^ 

;VMDNA 0 

[2 1] ^mi-^^fm^moli^^^;v^fe^vMi^tc^-r^a:fe : f-*e 

[17] - [2 0] Ov^-ftL^^fBJRo^v/^jvMDNAo 
[2 2] ;1/*7&*HIV, HCV^imffiV^^ft^^i 0S^$tL4 [2 1] IB 

[2 3] fflffi,$>Z\<M*®MKmXL, m.fe=¥-<D§&m*Wiftt2>Zttf-?Z2> [ 

1 5] ttzit [1 6] ISmorv^^MDNAo 
[2 4] DNAtMAT^^ [2 3] ffiftO^V^^IDNAo 
[25] TxJ t LXftmtZ [2 3] fBftO^V^/USDNAo 
[2 6] ^>^;VMDNA^^IS14'fc^9/^^ , 7^--h^fbm^$tL^ 

H5MDN A*t?ab^> [15] ~ [2 5] OV»-f tL^Jd|B«0^>^^MDN Ao 
[27] [15] - [26] OV>-ftL56*tc|B«(O^V^MDNA*-g-trjfflJE 

[2 8] [1 5] ~ [2 6] Ov»i-*t^tC®|Ro^>^^aDNA*^trIS3K 
[0 0 2 2] 

1) HI7<Z>fi£5fc£;Ki3lt<^ N.BpulOI-^-f h£4oJ#o, 7"9X^ ? HDNA# 

2) H7 0^*fe»Cfe»t*> ^^^-DNAS^WH^^^^^DNA^-ei^v^ 
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3) M 6 (Dfe&mT'teVCR?? -f V- 'j rfDNA) 3&*4M^fcOK*j- U HI 
1 <a#3&9§ U rT22js:<7)^ Lj^i&S?"?* < ^ &S&WT?*& 0 

4) H 1 0*S&WO#&TN±, m<ktT^^^;vMDNA^^^>7>f ^-va VRlS 

) ^>^;VMDNAh&& 0 ±«E^ J: tTfae <DPCR<D*7? 4 v-coi 

5) HI 1 <£>Hf£2-5 i t? f±, |S| C-f- a. - :/|*| (7) one-pot TO %<DX% mfttf 

6) PCR&T^t ^ IH 6 ^^ft<^J|^t[iil«|i|^t^ <Z> Wt, mi<D 
, y >^;i/MDNAO^TO0JDlS1g:T * Kf Co 

[0 0 2 3] 

^W«B#iw^v*r % r^V^^MDNAj tit, iMJjfc2#iftDNA05'5|cSI 

3t<0— #0DNA-e&i|£LfcDNAS:V>3 o ^>^HDNA^tSDNA 
t±> l»SBfl\ y*«WBfl\ «l$3\ 5'«^.^VX^3'»^f|i$tL-CV^T 
& (iMDNA) N §*itv>4< -C ^ <t v> (5cMDNA) 0 
[0 0 2 4] 

ffiSE# 2004-3083590 



2003-206905 



17/ 



s T^y*(-NH 2 )> ttT;^;H(-R) (R}± N «jtlf, xf;^^ 
f) SitfT^a^lK-OR) (R(;£ N 01*. tf, if) #>t> 

4*»J: 0«^§*L**tCll»S*LTV>*jJfttSlDNAt± % Biochemistry (1979 
) 18, 5134.; Tetrahedron Lett. (1982) 23, 4289. fc|aR$*tTV»*«, V >Wt 
Ufr<D V > LTV^t^rVi (=0) ^ * * V & (=S) $ *IT V> & fl& 

f&MDNAfi, Tetrahedron Lett. (1980) 21, 1121.; Biochemistry (1987) 26 
, 8237.fcfB1ft$*i/cv>* 0 ^i^'JVi:i05^«l:^Ltv^ 
t^yS(-O-)^ ^l/>^(-CH 2 -K v&(-S-)£ £ t>*T 5 /&(-NH-) 

frblt&m* *)M1RZtiZ>mzWW!:ZtlX\,*Z>mMWDNA\±, Nucleic Acids 
Res. (1997) 25, 830fcffitt£*LTV>S o V VWWfrto V > tffi<D3'&<DfitmiiZ 

^*(-NH-)#> OS^$tt^^^fi^^nTV^|^MDNA{±, Pr 

oc. Natl. Acad. Sci. USA (1995) 92, 5798KfB«£ tLtv^ 0 U 

^^n^^-^^-h^$ttTV^^MDNAii N Tetrahedron Lett. (1988) 2 
9, 2911.; JACS (1989) 111, 2321. Kffift£ tiX^2> 0 
[0 0 2 5] 

2'-T^y^V^>. y-ft^-J'J^, 2'--7;i/^-n-v^^v, 2 *-7 
^^TU'/'J^ 5-rn^yy> 
, 5--7^^-n_v^y>, 5-7;V^-n-^V 5-4 > K-tf V 5-^^;w 

^;y>, N3-^-f-;v-^i;>?^, 7-TT*f-trr=- >\ 8-r^y^.^ 

y;V-7<y-7f->, 6-7-*-^7->\ 4-f-:*--^ 2-^*-?-*>\ 5- 

, y.^-^.^-^ i-rT^-trr-Vy %-**v-?t->, 5,6-^fcKn- 

en Research^ kit AT § 4 ) > DNA^Oa»A»±^#jft frc J; 19 pffiT^ £ 0 
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[0 0 2 6] 

mmfrntimomt ita, s'-^^^v-f^ 2'- , 7;v^d^ r^vyht 

[0 0 2 7] 

5'3p.t®<Di$M<vmt 5'-T^y^ 5'-tr^^Vfb> 5'-7;V^V-b^ 

5'-t- h 77;vtn-7;vtV'fe'f Wb, 5'-^;HL 5'-f7y;HI:^ 

[0 0 2 8] 

3'*S<0^fp^Jfc 3'-T^yffc, 3'-lf^^Wb> 2,3-v^^Mb 

. 3'-^*-;Wb> 3'-^7yML 3'-#;v***v l<— Kb. 3'-n Y 'J Mb 

[0 0 2 9] 

D N A <^J&^J£K;)3 v> BM?<£> D N A <D— ^kM&^z £ti%> DN 

A<7)-^#^^^:5e1-^t ifODNA?: rtlMDNAj hv^ 0 
[0 0 3 0] 

[0 0 3 1] 

\=-V?\ tit, zcy FzfUT- V<D\tm K X t) > 2^SIDNAC0— y^(7)ai<7) * 

[0 0 3 2] 

y ? D N AIE?!l & v* } o 
[0 0 3 3] 

rr--V>^J fc»± % ra|c«[^?>-*|IHc»(iU^DNA«:lfirz:*«DN 
2^DNAIFI) -CjfeioT* iv»U RI— fl^Frt (tftte^, l^ODNA 
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[0 0 3 4] 
[0 0 3 5] 

TsiRNAj tit, mFfmftmzm-rz SmRNA^Wf* 
Aft} fc»±mRNA**B»f&RNA«["e*&o siKNAO}fi2£8tl±, ®#5 0^@ 

&t-c**k ffiKiii o~4 oi@-e&^ iW^t<iiio-30it^ 

5'«£5'^ey y >BfcftL;fcfcO, 3 , 5k^02'7Xm^^2 , -T ? ^^v > 2'-0- 
[0 0 3 6] 

rsiRNA^SB^iJJ tit, siRNAfca- K"f £DNAE?!]£v^ 0 siRNA^^IB^JlC 

&DNAE3r003W^^*a* 0 siRNA^E^lJ=lrm*^/fsiRNA|&^^ 9-K 
£v>T, 2ooyn*-*-E^#*fc«1IBMfc^Lfc, siRNAO-t^X^ 
* a - K-T * DNASe^J s iRNA<7) r>f-fe>^«l«r3-Kf* DNAE^iJ t ififeM K 
»^Ui/>i40* AMsiRNA#&H^**-J fcv^ (H8C5a) ) 0 

ttz, siRNA<7)-fe n- K-t*DNAE^JfcsiRNAOT>^-b>^*3- K 

■f"*DNAH^flfc*«BE*O^E?!l (Mx.t£> -^T?^— /«IJ6*»jft1-* £ 

§ &E?!lfc if) *MA,-e^-F^f LTv^ ^ o**^n^e - ^ -E?!U:«t&Wfc$i 
^Lrv^feoSr r*xA;i/-7MsiRNAS§5^**~J fcv>? (08 O a) ) 
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o 

[0 0 3 7] 

Kt^i tot, ^DNA@^^J^1-^7 0 ^^-^-^lJ^^®{i^ t<D± 

ffi, T«*M*>&v^ ®#±aEic<£ei-a 0 MDNAS^J tyn^-^- 

[0 0 3 8] 

& £ , ^fc^tt tct^^ v> * i; rf * ^ v YWM £ 0 
[0 0 3 9] 

[0 0 4 0] 

r«n±flu '--t-'j >i-t-'j oi$t 0 

[0 0 4 1] 
[0 0 4 2] 
[0 0 4 3] 
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r«MBte«Bti tt*, mm, mm. ^xv t ^K^x, «p36o«g*»o« 

[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

ft£K^JO^fc*5V>T N AiiTT*->, Ciivhv>\ Gtt^T-V, 
[0 0 5 1] 
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[0 0 5 2] 

1. ^>^;VlDNA(7)ii 
HfiH<7)DNA§B^il»^i-^i|g!>DNA<7)M^ 

^ c DN A> Ib^J&L/cDNA (-^ilDN A<^)^^, H:££1DN A<7)i§£- 
> P C R & ^^b^ft^^c «£ ^^LfcDNA (-^IIDNAW 
^fc, ^mDNA<7)^^fe^) £®l^ct-;i>.r ^-C^&o ilDNAii, 
tDNAT^ot^ Ilil^DNA-C^oT^ 

@6tlODNA@e^J(7)ft$«, 20~2000^ST^^> i: «£ £f £ L < J±40~1000 
tt36t?* <9 , <£ L < tt40~500ifilfeT?2b & 0 

glftODNAgfl^Ji: ttli> yn^-^-SE^iJ, gft %>WmW$i,<DWm ( 
W^l^ siRNASE^BB^J, fa^fRfEJiJ, imwmmmm 
RNA(miRNA) ^@B^lJ, tRNMg^ffi?!!) „ ifcjgtf) * K^aBiRfc&gfcE?!! 

pollM^n^-*- t LT»±, m*.tt> U67"n;e-*- N tRNA^n^ 

5S rRNA^nt-^^ 7SK RNA^n^E-^-, 7 S L RN 
A^n^-^- HI RNArn^-^-^t^W-Sit^il.o 
*u/b w m & "/ n * - 9 - fc * OSH^iJ * Kfl a*w- & o 

AAGGTCG GGCAGGAAGA GGGCCTATTT TCCATGATTC CTTCATATTT GCATATACGA TACAAGGCT 
G TTAGAGAGAT AATTAGAATT AATTTGACTG TAAACACAAA GATATTAGTA CAAAATACGT GACG 
TAGAAA GTAATAATTT CTTGGGTAGT TTGCAGTTTT AAAATTATGT TTTAAAATGG ACTATCATAT 
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GCTTACCGTA ACTTGAAAGT ATTTCGATTT CTTGGCTTTA TATATCTT (BBW^ 1 ) 
•HI yn^-^- 

MTATTTGCATGTCGCTATGTGTTCTGGG 
TAAGTTCTGTATGAGACCACAGATCGATCCCC (E?!HH§-2) 

• tRNA 7°n^-^- 

ACCGTTGGTTTCCGTAGTGTAGTGGTTATCACGTTCGCCTMCACGCGAMGGTCCCCG 
CACTACAAAAACCA (E3Wg-3) 

^ n ^~*-t - h^^^r^yv-ciHi-EirffiftuerD*-^- (ohkawa 

, J. & Taira, K. Control of the functional activity of an ant i sense RNA 
by a tetracyc line-responsive derivative of the human U6 snRNA promoter. 
Hum Gene Ther. 11, 577-585 (2000)) fc*L* 0 Ztz, ®m<&m&<D*> 

2>7u*:~-?~ s &&VM±Cre-LoxPv*-rA<7)J; ? £DNA&*ifc;L4> v^x A * 
Mv^T, ^##l^3siRMOi&51£it^LTfc ±v^ D 

yn^-^gB^I$li, l-1500O*-C**tJ:<, »* L < »440-500tt 
*TM>»K J:0i6F4L<tt60-260aaf-C*a o 

siRNA^E?!H±, siRNA*3- K-t*DNAffi^J-e*^tfJ:v^ 0 ^fc-T^^S 
^ (mRNA) itfe#l*»±D2e>fc"f*#««l*Offl(Hat^f-, T*°l>— >*WSS 
Jte*- (011 AWT, p5 3) , eJflL^stfe^-bcr-abl^^V^ va m ras, my 
x, met, mdm2, abl, erbB& \z mtg-f & iffcTs HIV> HCV4ifO#JlK^ 

s iRNA4E¥E?0 * mm L T v> £ jtBfcii JJJLTOii «9 T?afe & 0 

c-JUNOsiRHAIETOflltt, J Biol Chem. 2003 Jun 27 Disruption of the c-J 
UN-JNK complex by a cell -permeable peptide containing the c-JUN delta do 
main induces apoptosis and affects a distinct set of IL-l-induced inflam 
matory genes. Holzberg D, Knight CG, Dittrich-Breiholz 0, Schneider H, D 
orrie A, Hoffmann E, Resch K, Kracht M. KfB^£ fix v>£ 0 
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ChklOsiRNA^SS?lJli> Mol Cancer Ther. 2003 Jun; 2 (6) : 543-8. Human chk 
1 expression is dispensable for somatic cell death and critical for sust 
aining g(2) DNA damage checkpoint. Chen Z, Xiao Z, Chen J, Ng SC, Sowin 
T, Sham H, Rosenberg S, Fesik S, Zhang H. ixfE$Sc£ tL"Cv><?> 0 

caspase 80siRNA^@B^Jfi, Proc Natl Acad Sci USA. 2003 Jun 16 Casp 
ase 8 small interfering RNA prevents acute liver failure in mice. Zender 

L, Hutker S, Liedtke C, Tillmann HL, Zender S, Mundt B, Waltemathe M, G 
osling T, Flemming P, Malek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka 

S. ; Proc Natl Acad Sci USA. 2003 Jun 16 Caspase 8 small interfering R 
NA prevents acute liver failure in mice. Zender L, Hutker S, Liedtke C, 
Tillmann HL, Zender S, Mundt B, Waltemathe M, Gosling T, Flemming P, Mai 
ek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka S. HfSm$tLTV^ 0 
RECKOsiRNA^SB^iJfi, Proc Natl Acad Sci USA. 2003 Jun 16 Caspase 8 

small interfering RNA prevents acute liver failure in mice. Zender L, H 
utker S, Liedtke C, Tillmann HL, Zender S, Mundt B, Waltemathe M, Goslin 
g T, Flemming P, Malek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka S. 

STRAD^siRNA^@c^!j{i, EMB0 J. 2003 Jun 16 ; 22 (12) : 3062-3072. Activati 
on of the tumour suppressor kinase LKB1 by the STE20-like pseudokinase S 
TRAD. Baas AF, Boudeau J, Sapkota GP, Smit L, Medema R, Morrice NA, Ales 
si DR, Clevers HC. £|Bffc$;H-CV»& 0 

PKA Ca^siRNA^SB^lti^ J Biol Chem. 2003 Jun 11 PKA blocks Raf-1 ac 
tivity by stimulating 14-3-3 binding and blocking Raf-1 interaction with 
Ras.Dumaz N, Marais R. ^fB^^tLTV^ 0 

PKA C p <DsiW*m^Mm$, J Biol Chem. 2003 Jun 11 PKA blocks Raf-1 ac 
tivity by stimulating 14-3-3 binding and blocking Raf-1 interaction with 
Ras. Dumaz N, Marais R. &c!B^£ tiTV>& 0 

ErbB3^>siRNA^@B^iJ« N Oncogene. 2003 Jun 5 ; 22 (23) : 3598-607. Atypical 
expression of ErbB3 in myeloma cells: cross-talk between ErbB3 and the 
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inter feron-alpha signaling complex. Walters DK, French JD, Arendt BK, Je 
1 inek DF. tcffiifc $ fix v> & 0 

Androgen ReceptorOsiRNA^rSS^iJf^ Mol Endocrinol 2003 May 29 
Androgen Receptor Represses the Neuroendocrine Transdifferentiation Proc 
ess in Prostate Cancer Cells. Wright ME, Tsai MJ, Aebersold R. 

FADD<£siRNAiE¥lD?iJl±, J Biol Chem 2003 May 12 cFLIP-L inhibits p38 MA 
PK activation: An additional anti-apoptotic mechanism in bile acid-media 
ted apoptosis. Grambihler A, Higuchi H, Bronk SF, Gores GJ. &*fa^£*iT 

HB-EGF^siRNA^Se^iJti, EMB0 J 2003 May 15 ; 22 (10) : 241 1-2421 TACE clea 
vage of proamphiregulin regulates GPCR-induced proliferation and motilit 
y of cancer cells. Gschwind A, Hart S, Fischer 0M, Ullrich A.; EMB0 J 20 
03 May 15; 22 (10) : 2411-2421 TACE cleavage of proamphiregulin regulates GP 
CR-induced proliferation and motility of cancer cells. Gschwind A, Hart 
S, Fischer 0M, Ullrich A. KfaffcSftTV^o 

TACEOsiRNA^SE^iJte, EMBO J 2003 May 15 ; 22 (10) : 2411-2421 TACE cleava 
ge of proamphiregulin regulates GPCR-induced proliferation and motility 
of cancer cells. Gschwind A, Hart S, Fischer 0M, Ullrich A. lCfE^£*VC 

p73^siRNA|g^BB^l|{i, Cancer Cell 2003 Apr ; 3 (4) : 403-10 Chemosensitivit 
y linked to p73 function. Irwin MS, Kondo K, Marin MC, Cheng LS, Hahn WC 
, KaelinWG. fc|E$fc£ *LTV*& 0 

^-catenin^siRNA^Se^iJ^, Clin Cancer Res 2003 Apr;9 (4) : 1291-300 Sm 
all Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro 
and in Vivo Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmalti 
eg A, Becerra C, Gaynor RB. ^IG®^tLTV^ 0 

APC^siRNAlE^IS^lJtt^ Clin Cancer Res 2003 Apr; 9 (4) : 1291-300 Small Int 
erfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in 
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Vivo Growth of Colon Cancer Cells. Verma UN, Surabhi KM, Schmaltieg A, B 
ecerra C, Gaynor RB. ICfBftS *l"CV>& 0 

NF-*B<^siRNA$E^E^J{±, Clin Cancer Res 2003 Apr ; 9 (4) : 1291-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and 
in Vivo Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A 
, Becerra C, Gaynor RB. &Cffi$t$*iTV>& 0 

pl20tf>siRNA4E^BB?!|kJ: % Gastroenterology 2003 Apr; 124 (4) : 949-60 Up-regu 
lation, nuclear import, and tumor growth stimulation of the adhesion pro 
tein pl20 in pancreatic cancer. Mayerle J, Friess H, Buchler MW, Schneke 
nburger J, Weiss FU, Zimmer KP, Domschke W, Lerch MM. fcSBflfc$*LTV>£ 0 

ATOOsiRNASE^EyiJtt, Cancer Res 2003 Apr 1 ; 63 (7) : 1550-4 Enhanced Radi 
at ion and Chemotherapy-mediated Cell Killing of Human Cancer Cells by Sm 
all Inhibitory RNA Silencing of DNA Repair Factors. Collis SJ, Swartz MJ 
, Nelson WG, DeWeese TL. KtfMZtiX\/*Z 0 

ATROsiRNAJ*E^E?iJfc, Cancer Res 2003 Apr 1 ; 63 (7) : 1550-4 Enhanced Radi 
ation and Chemotherapy-mediated Cell Killing of Human Cancer Cells by Sm 
all Inhibitory RNA Silencing of DNA Repair Factors. Collis SJ, Swartz MJ 
, Nelson WG, DeWeese TL. fcfE$££*L-Cv>& 0 

telomeraseOsiRNA^^SB^iJti, Mol Cancer Ther 2003 Mar ; 2 (3) : 209-16 Inhi 
bition of telomerase activity in human cancer cells by RNA interference. 
Kosciolek BA, Kalantidis K, Tabler M, Rowley FT. ; Mol Cancer Ther 2003 
Mar ; 2 (3) : 209-16 Inhibition of telomerase activity in human cancer cells 
by RNA interference. Kosciolek BA, Kalantidis K, Tabler M, Rowley PT. f,Z 

cyclin GOsiRNA|g^E?0Ji, Oncogene 2003 Mar 20;22 (11) : 1678-87 Modulat 
ion of p53 and p73 levels by cyclin G: implication of a negative feedbac 
k regulation. Ohtsuka T, Ryu H, Minamishima YA, Ryo A, Lee SW. fcfa|fc£ 

MDClOsiRNAte^BBfllfi^ Nature 2003 Feb 27:421(6926) : 961-6 MDC1 is a me 
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diator of the mammalian DNA damage checkpoint. Stewart GS, Wang B, Bigne 
11 CR, Taylor AM, El ledge SJ. ; Nature 2003 Feb 27 ; 421 (6926) : 961-6 MDC1 i 
s a mediator of the mammalian DNA damage checkpoint. Stewart GS, Wang B, 
Bignell CR, Taylor AM, El ledge SJ. H|Sm$tLTv^ 0 

FasOsiRNAi&^WiJte, Nat Med 2003 Feb 10 RNA interference targeting F 
as protects mice from fulminant hepatitis. Song E, Lee SK, Wang J, Ince 
N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J. ; Nat Med 2003 Feb 10 
RNA interference targeting Fas protects mice from fulminant hepatitis. 
Song E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, Lieb 
erman J. ; Nat Med 2003 Feb 10 RNA interference targeting Fas protects mi 
ce from fulminant hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, M 
in J, Chen J, Shankar P, Lieberman J. ; Nat Med 2003 Feb 10 RNA interfere 
nee targeting Fas protects mice from fulminant hepatitis. Song E, Lee SK 
, Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J. ; Nat 
Med 2003 Feb 10 RNA interference targeting Fas protects mice from fulmin 
ant hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen J, 
Shankar P, Lieberman J. ; Nat Med 2003 Feb 10 RNA interference targeting 
Fas protects mice from fulminant hepatitis. Song E, Lee SK, Wang J, Ince 
N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J. ICfBScS *LTV>& 0 

DNMT1 <D s i RNA$e^I£^!J (i > Nat Genet 2002 Dec 23 DNMT1 is required to mai 
ntain CpG methylation and aberrant gene silencing in human cancer cells. 
Robert MF, Morin S, Beaulieu N, Gauthier F, Chute IC, Barsalou A, MacLe 
od AR. KUMZtlX^&o 

DNA-PKcscOsiRNAlE^Sa^iJii, Cancer Res 2002 Nov 15 ; 62 (22) : 6400-4 Silenc 
ing Expression of the Catalytic Subunit of DNA-dependent Protein Kinase 
by Small Interfering RNA Sensitizes Human Cells for Radi at ion- induced Ch 
romosome Damage, Cell Killing, and Mutation. Peng Y, Zhang Q, Nagasawa H 
, Okayasu R, Liber HL, Bedford JS. frcffli5£ tvr v>& 0 

p21Cipl/WaflOsiRNA^@B?!K±, Genes Dev 2002 Nov 15; 16(22) : 2923-34 Cd 
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k4 disruption renders primary mouse cells resistant to oncogenic transfo 
rmation, leading to Arf/p53- independent senescence. Zou X, Ray D, Aziyu 
A, Christov K, Boiko AD, Gudkov AV, Kiyokawa H. KffiffcS tiX^2> 0 
EZH20siRNA(E^E^Hi, Nature 2002 Oct 10 ; 419 (6907) : 624-9 The polycomb 
group protein EZH2 is involved in progression of prostate cancer. Varam 
bally S, Dhanasekaran SM, Zhou M, Barrette TR, Kumar-Sinha C, Sanda MG, 
Ghosh D, Pienta KJ, Sewalt RG, Otte AP, Rubin MA, Chinnaiyan AMfcSBlRS 

p730siRNA^ge^Jl±> Oncogene 2002 Jul 18:21(31) :4715-27 p53 induces 
the expression of its antagonist p73 Delta N, establishing an autoregula 
tory feedback loop. 

Kartasheva NN, Contente A, Lenz-Stoppler C, Roth J, Dobbelstein 

NA-Cab&o miRNASS^E^Jti^ miRNAfc 3- F^&Wm&lX'&tlit X v> 0 miRNA^ 
¥SB5!II±n Kawasaki H, Taira K. ■» Hesl is a target of microRNA-23 during 
retinoic-acid-induced neuronal differentiation of NT2 cells. > Nature. 20 
03 ^ 423, 838-842. % £<DjcWlKUW.Zfrrb>Z> 0 
siRNA^it^miRNASE^iB^I (7°n^- ^ -E?!K\ ;V-y^OSB^Ifi^t & 

tRNA$E^@c^!j{i, tRNA£n- Ki"*DNAE3?!|-C**L|f ±v>, tKNA*ETO?!lti\ K 
oseki S, Tanabe T, Tani K, Asano S, Shioda T, Nagai Y, Shimada T, Ohkawa 

J, Taira K. , Factors governing the activity in vivo of ribozymes transc 
ribed by RNA polymerase III, J. Virol. 1999 Mar; 73(3) : 1868-77. ; Kawasaki 

H, Taira K. Short hairpin type of dsRNAs that are controlled by tRNA(Va 
1) promoter significantly induce RNAi-mediated gene silencing in the cyt 
oplasm of human cells., Nucleic Acids Res. 2003^31, 700-707^— v*. & £:* 



tfcfE# 2004-3083590 



#H 2003-206905 



^-v*: 29/ 



* L < t±65~110:&&T?& 0 , J: v #f t t < ti80~92&*-Czb& o 

o 

BaxOfllRM^&gE^Jii, Oltvai.Z.N., Mi 1 1 iman, C. L. and Korsmeyer,S. J. 
, Bcl-2 heterodimerizes in vivo with a conserved homolog, Bax, that acce 
lerates programmed cell death, Cell 74 (4), 609-619 (1993). Kffitfc^ fix 

p53<Dmm^'&m%mMte, Harlow.E., Williamson,N.M. , Ralston, R., Helfm 
an,D.M. and Adams, T.E., Molecular cloning and in vitro expression of a c 
DNA clone for human cellular tumor antigen p53, Mol. Cell. Biol. 5 (7), 
1601-1610 (1985)IC1B^$^LTV>^ 0 

ftfe(0 9>s1?M<DfflRK&-m%Effl<D&Z\±^ l~2000mi£-C£S t £ < , 
£f £ t < ti50~1000:BU£t?* «9 , X 003: t< fi65-800^t?*)^>o 

o 

E2FT , n-f : TTTCGCGC 

f a^f^f-^JUf^-tiC tm*%\b*iX\**Z>^ E2FJ^<Dij^B?- jf 
) i: LTte, AP-1 , NF-kB , SSRE, CREB, MEF-2, CarG box, tax, VP16, TAR/t 
at, GRE/HRE/MRE, Heat shock RE, SRE, AP-2, sterol response element, TGF- 
b responsive element, HIF-1 & if h fix ^ Z> o 

urn (r^o ttt uk, 

BBJODNAE?!! c DNAii, iWODNAH^^y^^^^ 
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J. Smabrook and D.W. Russell^ 'Molecular Cloning' (www. Mole 
cularCloning. com) & ¥<DjM\,Z%dM%tiX^2> 0 

[0 0 5 3] 

m mmm 

MDNA^^lWODNAEyiJSriilil-a (01(01) ) 0 -tr^T 9 ^ 

^-WTVf^Vxyy^-l^ <e*l-r*L, 5'5|cS»ICTSBO (a) <£>E?0 

£^TU S'^iBI^^S'^HI^lSjUlpJ^oTJIII^TfBcO (b) OE?iJ 

> (c) (OWmiff (d) OE2?««r^r-r*o 

(a) -^St©«iBlSWO*>^i»!l©-»l?4ot, -?*»**># 
ffl i 19 - y * j&*A*SM£;fr t>3* ^-M^E^J^fr E^ll 

(b) ;v - -fmm. £ M$Li- SiH J t^ E^J 

( c ) (a) <D-y?mm<n®wtmmwM<DT>r*>xmw<D£:i$ 

(d) BWODNA^05^»Xtt-HBJt:5H*IW*Eya 

(a) OE^JOSSfi, l-lO&ak-e** fc J: <, 0 * L < l±l-7*£&T?ab 0 

(b) OS§li, 1~50:&*-C&& <, 04 L< {il~10^-eab<9, J: 0 
04 L < l±3~6m^-e&& 0 

(c) Og$t;J\ 4~20:i&S"C&& fc J: 04 L < {±5~15^T-ab 9 , J; 0 

(d) O^Ste, 5-50O*-e*4 J: < > 0 4 L < 1410-300*^* «9 > i 
«9 04 L < »±15~25«yi"C*«5o 

-v?Mm±, r$iDNA©l^ F7> KO*^Rf« (-?*) Att 

T»c|Btti-&o Tiaoffi3RI»±, OttlftStiT-y *tf*A* 
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x v v y v<otm co^, r~ v vnxnftwmamn*. y^wm\ ) x 

Bpul0IiWIS»5R^'f h : GCTNAGG (N. BpulOI- y GC'TNAGGO@B^iJ 

N.BpvC lBmm*)-<t Y : CCTCAGCCN.BpvC IB-y^03Rt±, CC'TCAGCtf>@5?iJ£ 

N.BstNB IKBHM h : GAGTCNNNNN (N. BstNB I—y^g^^ GAGTCNNNN' NO IS 

N.Alw ISIt>f h I GGATCNNNNN(N.Alw I-y^B^fi, GGATCNNNN' N<7)@2£!] 
m.LX' <DfoW^~ y ? Z Xtl&) 

N.BpvC IA h : GCTGAGG (N.BpvC IA GC'TGAGG <7>@S 

n zmm. t x * otts * & ) 

-y^aS***N.5pul0I*C*4*#, (a) CO SB^iJ t tt 14TNAGG % > (c) O 
@£?0 tit teCCTNAGC £^&f & CL &X § & 0 

- v z mmm. b pv c ib-c* & ^> ( a ) omm £lx &tcagc £ > u) <o 

Wn tLX &GCTGAGG *mf 2> £ t WX § & 0 
- y^***«N. BstNB r?**»*\ (a) ©BEFiJfcUTttN*, ( c ) <£>SS?iJ 
L T (iNNNNNGACTC £ ^ If <5> CI £ § £ o 

-y^SS**«N.Alw It?***^ (a) Oge^ij i: LTteNfc, (c) Officii 
L T iiNNNNNGATCC £ W & £ t &X § * 0 

-y*03h&«N.BpvC IA Tab**^ (a) OSS?!] fc LT{iTGAGG£, (c) 
Oge^iJ LTf±CCTCAGC£W& i **t? § * 0 

(b) <£>@£?m> — *mX')\'-7mM*fc]&T&ZbtfX&2>1>><DX$>titf\,> 

(T)n (SB?iJ<K nJiUXh, L<tel~l OX&t), H *) ft* L < 14 3 

~6-e&& 0 ) 

• h n > tf > |:j*t & T ^ * -7 - ; GGNTGGN2-5GGNTGG (mm^ 4 - 7 ) 
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"feS (Reactive Green 19) KiKHH-aDNAT •?? *?>-<DWfflf?— y ; l^gg 
^-•/SrJ&jS't&o S'-ggcgttcggggggta-S' (@fi^J#^"8) 

<£>E?lJ£77*v-DNA<£>E?!jt U (b) ^E^!]*^ (0Ox.tf, E 

active Green 19 & t^ffr LT & J: v* 0 b □ y ex^DNATy^^-^^^Ef- 
-7 t gift* >^°^gt^M^^>^°^W^«rt^m^-li-^B#l', E u 3 + 

& ($i±m&) fefc5^$*i&, aj£«**?offltfe^ jwi&rt-cBW^v^ 

^'/X^^fv-OHO-*© (b) c7)iS^J^T7°^^-DNA(7)@£^Jfc U 
ffc^O (b) Oia^J^fe^T>j^L^^O^ibf^MLfc^>^;VllDNAii. 7 

in vivo"Cii§£-$-££ Iffifi^WiA^i & * o 

-E^J&TO 2 C9*^— ^-BByfliiav^cfflffiW5fcE^J"C* >5 > 11^ 
9— E3?Ufc*20^^— 9— Eyijfctt (b) ©E^^ftmi^tl-i^: 

v-fcov^ (a) goE^TNUGG (E?!l<K Tiif-SV. AliTf- 

■C**o ) *C^S*l> (b) OE^lJ^(T) n (E^4», n ti 1 

&±<7>Sg§fc-C*&o ) T?*3*L, (c) OESWCCTNUaGC (E£0*\ Ctt^h^ 

mr$.>, mrr->^ myr=->^ NiiteTr-:^ 

Ttii-f-^ >ov>fm*« 0 ) X-mZti&b J:v> 0 (T)nOn«> 1 
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•bV^^^v-Cov^t, (d) C7)@S^(J{±, glft?)DNAie?ijO*fe>X$I<D 
T>f-t>7y7^-(;^t, (d) OIB^Jfi, g#J<DDNAIfi?iJc7>7> 

^y^^y^^-Rirry^^>xfy^^-(D^i±, io~20o&^&& 

i < . «F 4 L < (±20~150^ST^ *) > i 0«F t L < l430~120tt**C*4 o 

^>^7^-M/xii7>^>xy^v-^ (b) cose^ij 
7 ffc«jftij#*v/t** (ldl) , ftfc AXfet 
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XfcWftfe*, 'W^ffi** w<*5t, 7 

x'J^A v tearftu^^^^Jt (ldl) , ax#l#, 

ftf*Hi £ £ O T > ^& ~ T ^itMit £ i £ K X *) ft -5 t &X 
ft^jSLfc*'; 3DNA (5 '*3»*»7Km*) 0»^f± % T4 DNAU 

7*7^ v-&^v^>*7 p 7^-£#IM£&&DNA£m-£-U -?-<D&, 
DNA*° V > 9--tf£ffi v> TPCR£fir "5 o 

[0 0 5 4] 

y^»5!l0.5-2UOtg^Jfc1?) U JR*Sfi-fr«b«r>f >^->a>t5 (All*. 
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tiT, 25~50 < CT'-Bfc) 0 £©J*fl;fcJ:!>, HJjjtfKDN AJfiPiMtf ("^IIDNA 
) (7>i:fc<£>* f7> Y<DfrK~v ?&A2> (HH0 2a-ctC#L^en) o 

^«f^ KJSfi-a ^ & w& l (Mx.i^ 90~ioox:t-o.5-io^) > ^st-ei 
Aiiip§Et/(o*»^^T ^>)i>-7n&mmzti& (m 1 ^ 3 a-c) 0 

^v^\ DNA'J Jf— -If DNA 1 //gtcMtTDNA'J ^f- If 175- 

(iilf, 14-37^33—61^) 0 £ <^rf£K J; i) n ^7t>;v-^f 

^>^;UMDNAco^^(±, 12~2000:t&& (2SiI*B^) £f 
£ L < li50~1000^ (2mmm$-) >K J: 0 £f t L < }*150~600±&» (2 

N Alimtt^'f7 / *X 7 x - h * fL/ciiSD N AT^ o t U 

v>o yt^m&fttf? y ^- YfrbimMDN AZUikl-Zlimt, Nuclei 

c Acids Research, 1997, Vol.25, N0.8, 1611-1617 Kt?MZ tlX 2> 0 



2 . ^^VZfUT-^KX&frmKfcfctt^&yy^frmDNA^fc&tDW 
1 tiiL/;^>^HDNA?-x^V^ ^ l/T--tfT:\ 25-42*0^^) "C 
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3. ^>^;VlDNA«#I^f|$ 

v>*BB3F!l+<DJ!tUfe) £TS>'2£*#ALT*5tttf> rfrlfcO Amine Labeling Kit ( 
Panvera, Madison, WI) &M^2> £ t kZ X *) ^ 7 5 ^S^#Al/:^fe-C/>'^ 
^MDNA*7;v*V-fe>f >Ti£Sfii1-££fc7fr ? -e§&o TfrJK<&*yh (FastT 

ag(R), vector laboratories^) Srfflv^ IHIi^7 P 7 >f ^r — DNAUSH^£ft-$- 



4. yy^)vmmr^<D7*v^)-M<o%&<& 

*St> 7x'Jf^ 1S&tmy (LDL) ^ Jfrfls AXjfc 

-OfTO^ Sf\ ^v^/HlDNAfcTS K3£ (-NH 2 ) £SAL (^^;l/MDNA 
-NH2) > itt^rEMCS (6-Maleimidohexanoic acid N-hydroxysuccinimide ester 

^>-^;i/MDNA-NHCO-maleimide) 0 ^U>f5 WkLfc^V^VMDNA 
MDNA-NHCO-maleimide) fc^T"?- Kfc ifK^t tL&SH&fcKJSS** i i: £ «fc ij 
, ^>^;l'MDNAH^7 0 ^K«r|g^$-^^it^'e#^ (^^MDNA-NHCO-^ 

^-O^ijT'fi, ^>-^;i/MDNAJCT5 K36 (-NH2) ^iAL (^V^M>NA-NH 2 
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kZWMfolkir&Z.t WT?%Z> (^>^;wMDNA-NHC0-f|^#:) 0 

5. ^>^;vMDNAcofij^ 

;vMDNA(i^m^ * * - L T5pJ JB "t * £ £: § & 0 

%mmmm^<Dmxx^ vvm^v^A&mroiogy, voi.52, P .456 (1973 

)) N fn*'l/-yg ^^(Nucleic Acids Res. , Vol.15, p. 1311 (1987)) 

„ 'J*'7x^y3>ft(J. Clin. Biochem. Nutr. , Vol.7, p. 175 (198 9)), 
4 frXKX OiS^A^(Sci.Am., p. 34, March (19 94)) „ v-^tfV&f 
tf>£>S#W-££fc**-e^ »«^OfAT*lj:, il/^fn^i/-> g >g(N 
ature, Vol.319, p. 791 (1986)) > # V -x.-?- 1^ N /7'J3- JVfcfe (EMBO J. , Vol.3, 

p.2717 (1984)) , ^"--r-f ^;V*">^(Proc. Natl. Acad. Sci. USA, Vo 1.85 
, p.8502 (1988)) , 7W^fV A*^Lfc:frSfcCNucleic. Acids Res. , 

Vol.12, p. 8711 (1984)) J: «9^f^ d i5&*T?§ ^ o 

zttfxz&<Dx\ mm<D^MRv?/xi±mmz&Mt'tz>mm&tLx, 

«^0«||feS:jB*ft-*3t46«^li:LT5pJMi-Sii:*«-X?§*o WAtf 

T^h--5/^H3lfi^ (fllx.«r^ p5 3) , SM^S^bcr-abl^V^S/ 
a>\ A ras, myx, met, mdm2, abl, erbB£ jft&jK HIV 
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KtfL *9 -ft ("Lipidic vector systems for gene transfer" (1997) R.J. Le 
e and L. Huang Crit. Rev. Ther. Drug Carrier Syst 14, 173-206 ; tpWrFb 

> m&n wm. mm voi.44, no.h, 1590-1596 (1999) k r/iE*^^ 

A«ffiOlMIUfe«r— «WJC«?fflU in vitrotMWs^A fcfrofc^ Rffllft&gFUr 

& o 

$»/>^;HDNAIffl^T, siRNA^^v^i^revRNA^^-tf-^il 
RNA> 'J*'fU, T>^*>^m*^«|ltt^Sfe*aBll&**v^4jffijart-C|§ 
31$**: !K »^©S&S*aJ«1-*£fc#T&* 0 *«6tt«»0*tttt, HIV 

> HCV, HBV& if <D mMittft ¥X*3b%> t X ^ 0 *~ D 
N A ^tt$» I. v^ttfilfi i:fA If: t i m.ttr<D§k$L*WW't2>z.b1i''X* 
StUf, u©^>^;HDNA(iDNAf^ At LTfUffl-t* £ * G 
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6. ^'fv-TOS^^ 

^IMWdNTP, ~y;7@£|f, DNA 1 ;^*-^, (Wi 

^^t^<t:^-e§^'fb^ (vw? KUHIMk x^v^* h^x^^mm®- 



[0 0 5 5] 

immm] 

7°7X$. K#H. pU6i-EGFP t pU6i-lamin Kt±, U6 promoter h 

s enhanced green fluorescent protein (EGFP) t lamMz^fi^fiMir &hair 
pin-type siRNA f&^MB^tJ t £J£o c ^fribte, ^Oj:o^#^L7t 0 ft^tc^s: 
f&^#"o{isiRNA ? — lftM<0 pU6icassette vector (iGENE Thera 

peutics, Tsukuba, Japan) £ & t Ltz 0 ZVyfftWL^? * human U6 p 
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romoter b2^><D BspMI *M h &#o 0 siRNA-H^^ 9 -fltK50/SJ6H, ^ 
^93#£>}2: hairpin iE?!l, terminator BS^iJ, fit overhanging BB?!J£J#o 

-;V=Sr^fv\ 3fcl5^pU6icassette^^^-BspMI HC}?A (9-fr-->3 

U6 7u*-?-Ufe<DWXW&\\*fr<Dm*) : pU6i-EGFP-et±; 5'-GGC TAT GTC 
TAG GAG TGT ACC TAG AAT TAC ATC AAG GGA GAT GGT GCG CTC CTG GAC GTA GCC 
-3' , pU6i-laminT»t±; 5'-GGG TAA TTG GTA GAT TAA GCG GTG T 

GC TGT CCC GCT TGA TCT GCC AAT TGC CC-3' QSSM^ 1 0 ) 

(a) U6 promoter- \z «fc ot|!4t* siRNA £n- F-t&J&mJt DNA<7> PCRK 
J: ^»iMipM: 500 pmol <D*il^iL<D&$mk"7 s 7 4 ^-£pU6i-lamin 

PCR Kfc* Ex Taq™ DNA polymerase (TaKaRa, Shiga, Japan). ££So 

5'-pGGG AAT TCA CCT G£C GGC GAG GGT TTT CCC AGT CAC GAC GTT G-3' (WM 
ft ID 5'-pGGC TGC AGA CCT GCC GGC CAC CGA GCG GAT AAC AAT TTC ACA 
CAG G-3' QSffl&%12) T-&£ 0 ^^5^-7-4 BspMI BffeK?!l ( 

ard(R) SV Gel and PCR Clean-Up System (Promega, Madison, WI, USA)£JBv* 

%ztx*mwLzti, Bsm*m^xffiftzixtz 0 . 37 m.xmmmM*ft^tz 

<D%, mitZIMz&jSMiHt Wizard(R) SV Gel and PCR Clean-Up System (Prome 
ga) KX^m^fitZo 

(b) siRNAI&KffliUBMfc DNA <DV>^)lyM DNA^Ogglfe: »T > ^;Wfc£ tlX 
v>&v> PCR MWi> T4 DNA ligase (DNA ligation kit; TaKaRa) *m^X, 10 
^*»JOoligonucleotide-cap^^t&j£U ^y^Mtl^o 
^KJ^frtw, Jte^f145* *S»*i#ooligomicleotide-capO'sTlf >Mfll3S*^o 
DNA£^ 95 flTCldMlkSlk 1 WmfrbfX&* \Z^MMM.K^1r^ £ £: "C# 
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tz 0 . oligonucleotide-capOSe^Jfi, 5'-pGGT GTG TCC GCG TTG GCT TTT GCC 
AAC GCG GAC A-3' {W^m^r 13) t 5' -pCCT CGG CCT ATA GTG AGT CGT ATT A 
GG CGG GAA CCG CCT AAT ACG ACT CAC TAT AGG CC-3' 14) 
EO&M^fi, 16 J£, &#>f V^i^-hfcfrVS 7jr~ls3 >Wm\± phen 
ol/chloroformJftW^ -x? y ->W£j££fr "5 £ "C#^ Q 

PCRS^O^rt 9 V a > «fc %> r >^;VDNA ^ * * - <«Sfpj&&. 

(1) U6 promoter-id X oT#&£-?-&. lamin^-J"* siRNA fca-K-f&lM 
«DNA OPCR ^tl^O^DNA^^ v-£500 pmol fo, pU6 
i-lamin^*-t?t^L, PCR Ex Taq™ DNA polymerase (TaKaRa, Shi 
ga, Japan). Sr-ttoTff o^ 0 PCROfctf)?)*®:^ -^-tf>, -fe>;**3j:tfT 
^•fe^Sft Og^Jfi, 5'-pTTA GGA GTT X^TC T££ TJA ££G TTT TCC CAG TCA 
CGA CGT TG-3' ( n =1-3) (@B3«# 15-17) ^.t>V-pTTA GGT CTT TTG AC 
C TAA CCG AGC GGA TAA CAA TTT CAC ACA GG-3' {Wm^l 8) 
h<D7?J-?-i> N.Bpul0mmE^(T«tT?^LT**)*«p^, 5'-5fc3t»i 
U Vlft«tLTV»*. PCR M» Wizard(R) SV Gel and PCR Clean-Up System 
(Promega, Madison, WI, USA) *fflv»a d fct?»«$;tofc 0 t>^y9^-7-li 

, (Xl; dD. (X2, amino-modified dT), £fc 

\±y)U^-]y^4 >Ti\mZfttz (X3, fluorescein-modified dT) 7*#*->^$ 
S^T**. **tfeHPLCT?«««*^^9>f ^-ttHokkaido System Science 
Co., Ltd. (Sapporo, Japan) j&» £>^A Ltz 0 

(2) U6 promoter-ic iot^tJ, EGFPKfcH"* siRNA fca-K-TfciM 
4KDNA <7)PCR &C «fc £iHfg: 500 pmol 0^J&DNA?7 >f tpU6i-EGFP 

^ KDNAfc «^U<^ PCR Rjfcfc Ex Taq™ DNA polymerase (TaKaR 

a, Shiga, Japan), =H£o T^fo/c c ft^OOPCR?) 9 >f v-<75, -fey* 

feiCTVf*^* OEflltt. 5'-GTT TTC CCA GTC ACG ACG TTG AAG GTC GG 
G CAG GAA GAG-3' (WM^ 19) fc 5' -GAG CGG ATA ACA ATT TCA CAC AGG A 
AA AAG GCT ACG TCC AGG AG-3' (HOW-? 2 0) X*&2> 0 fit, **JS>PCRfli 
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9 7* > h DNAi: IT, 2#g O PCR &J££^S:/:? 4 &ffiv>-CPJ— 

0k\*KX'iiotz o 2#gOPCR M^/ii Wizard (R) SV Gel and PCR Clean-Up Syst 
em (Promega, Madison, WI, USA) £fflv»a i fc-CffiNKStLfco 

siRNA &3- K^illCtt^DNAOttafeiiyiJttJeJLToa «9 
TTAGGAGTTTTCTCCTMGCGTTTTCCCAGTCACGACGTTGMGGTCGGGCAGG 
TGATTCCTTCATATTTGCATATACGATACAAGGCTOT 
CAMGATATTAGTACAAMTACGTGACGTAGAMGTM 
GTTTTAAMTGGACTATCATATGCTTACCGTMCTTGAMGTATTTCGATTTOT 
GGAMGGACGAMCACCGGCTATGTCTAGGAGTGTACCTAGMTTACATCMGGGAGATGGTGCGCTC 
ACGTAGCCTTTTTCCTGTGTGAMTTCnTATCCGCTCGCTTAGGTCAAMGACCTAA (Ey!)#^2 1 
) 

(3) siRNA-^^-t-S/vi^OSia^NAO, ^>^;i/MDNA^<7^}&: 18.8 
70o^7A tf>H$Mfc PCR mynZ-irtl^ti, 18.8 U ON.BpulOI (MBI Ferm 
entas, Hanover, MD) fc?I£-U Rj£?I^t/£37 S 

o £ejsm^ti> 95 mT-i^n^^tfv^ 95jg frbm&zx-immfrwx&i$L 

fr^nH ><Dtztb\Z, T4 DNA V if (15,750 U) h 

^''^7- (TaKaRa) (iSSfl^tl^ltmPx. £> *L, fit 16 Jg T-3B#^-f 

£ o 7^^-'>a phenol/chloroformfflffi^, J -)Vjt$L*?f 

f»1?i*i -eo, i^v^^i^T - «tf fgfl; i & ^ ^ ? - (D&fc&omm 

itmVi&ZVtyy^JVm^? P-V&fcmz, exonuclease III (1500 U/^^^ 
n g of DNA, TaKaRa) T37 M , 1 Wl^rMb^T 7 -1 1 "CfFffi L£ 0 rmfc£J£ 
Oit^©77?^3 ^iffiv^T. -etL-TtL 8% s^V V;V7S K 

YfrWMMW) IzTftffiLtZo m^&IWIbO^Wi, Fluorlmager 595 (Molecula 

ffifl^ 2004-3083590 
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r Dynamics, Uppsala, Sweden) *fflv>T##fL*:o iOHftl;:^ T)V=f>u- 
(488 nm) LTft-H LT& *9 > >U max = 492 n 

mJO^^^ttH-^^^C, ffc-fe y -f (around 530 nm) * m^?z 0 

^fe(5 ifO^;i/*fflv^T N ethydium bromide K X ^Sfe-fe^To fc 0 DNA <£>it<h 
, fluorescein Win LTV^^h^^fi, NIH Image program ImageQuant 
program (Molecular Dynamics) ^M^tz'fJVO^^y Y<mA1rZ> £ t "tr^^rU/^o 

9-*{t¥tiffi+2>tz#>. Fluorescein Amine Labeling Kit (P 
anvera, Madison, WI) *$5#v^o. T;WI ^0 KM^tZo Mm~Wm*m&-f2> t 
, 67 iM^ry^OUM (30 v-f ^ n V ? ? - , ioo mM phosphate b 

uffer (pH 7.0) 4 mM succinimide ester of fluorescein*-^) * 37 

^ . 1 hour^-T ^a^v a y LT, 100 mM Tris/HCl ? 77- 

(pH 8.0) *1]\}?LZ>ZtX~Kl&*®:ffiZi£tZo vtiteMK 30 ^fegL/io DNAii 
> Wizard(R) SV Gel and PCR Clean-Up System (Promega, Madison, WI, USA)* 
m^2>Z.bX"}$.MLtz 0 

HeLa S3/EGFP «^i^:U#/: 0 HeLa/S3 fcJMfcfc&mL 
pHygEGFP (Clontech, East Meadow Circle, PA) *fl3v*T^J?^&$ fifz 0 * 
LT, hygromycin-»tt^n->*M^mLfc 0 10% (v/v) heat-in 

activated fetal bovine serum (FBS; GIBC0-BRL, Gaithersburg, MD), hygromy 
cin (100 ^^^ng/mL; Sigma), ant ibiotic-antimycotic mixture (GIBC0-BR 
U^-ffi^Ltz Dulbecco's modified Eagle's medium (DMEM; Sigma, St. Louis, 
M0) *ffi v> T^f o tz<> ?u-y O— of!), HeLa S3/EGFP * n - v#^-3 
*, mTO^tcffiWco IfflJE^ 9ctet*(DlgMfoX\ 37 ^, 5% C02 
x-^-*-fo~emW-£tLlz 0 mm&, 8-well chambered glass slide (Nalge Nu 
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nc International, Naperville, IL) F^I ~e^j 40-50% confluence ic&^f "CJ^ 
U DNA-CJBfflE&fcffofco 3BJME&£tt, OPTI-MEM (Invitrogen, Car 
lsbad, CAh Trans-It LT-1 (PanVera, Madison, WI) £ffiv>T, ElitT — 
^T;WI*) izft^tzo *tih\*&* 100 ng?>, EGFP feitt* 9 - Y v Y t Ltz 
siRNA£J£?J!$-£& dumbbel 1 -shaped «^ ttil^t PCR St?^^ ^ £ 
fcl* pU6i-EGFP ^ - 4fflv>-C»Si: > 9 >^ 7 x ^ 3 > § 

48 l^nifeiC^|gg(|M (LSM-510, Carl Zeiss, Oberkochen, Germany) £Jfi~>V> 
[0 0 5 6] 

N.BpulOHi, t^h&X>7VK##^ AIMfcl^Mfc^&TffcfcfrfcJi 
ISrc^LfcJ:^ fc„ 7.7 : -^7 p 2TO^-^^^#^DNA^)— o<^^ b^VKO** 
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lift ^mAT? i-5dfcmUv>-5 0 

* v * ? v T — tffc J: S5«RJ56 W Lxmm*7f:-t ZoKK&Zbibmbti 
h\ 1t£MKDNA&, ^>^;VDNA4>> b£J£o 0 -etUi, 

U6 -fu ^ - ? - 1 egfp & s immmmiSii^ t om^t^ & 0 

EGFP^i-^siRNA^^mi-^DNA^fflv^c^i^, h 
i ^)MTT\ *S&9I# »i ^ > ^ ;Vs iRNAUm^ * * - #\ 48B#ffl ^V^ra 

^-v a >-^KgiMKopcRj^ «fc *) i> j - fc *m^»t^o 

o 4 *) , >^;VDNAtc J: o $ tt^RNAi^j^^^DNAO^- tt J: 0 ft < > 

j£^^NA<7)RNAi^^^48NFFB^^^^ LfcC: t *UWt2> &%W^b tt 
^ > ^ ;H>NAO,«|*| MWfflNAK Jfc^Tfi v> 3&> 5> tff # £ T v> & 0 
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dO£ t (i> trfBOexonuclease 3 S:fflv>^|^WP , 3"e^^t?^$tL/cJ: 9 K> 
yy< frdMtimmmUA in, fflfl&O * *e exonuc 1 ease tc^f tti •) £5e £ 

[0 0 5 7] 
[0 0 5 8] 

SEQUENCE LISTING 



<110> National Institute of Advanced Industrial Science and Technology 
Takagi, Yasuomi 

<120> A method for efficient preparation of dumbe 11 -shaped DNA 

<130> P03-049 

<140> 
<141> 

<160> 21 

<170> Patentln Ver. 2. 1 
<210> 1 
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<211> 245 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 1 

aaggtcgggc aggaagaggg cctattttcc atgattcctt catatttgca tatacgatac 60 
aaggctgtta gagagataat tagaattaat ttgactgtaa acacaaagat attagtacaa 120 
aatacgtgac gtagaaagta ataatttctt gggtagtttg cagttttaaa attatgtttt 180 
aaaatggact atcatatgct taccgtaact tgaaagtatt tcgatttctt ggctttatat 240 
atctt 245 

<210> 2 
<211> 104 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

aatatttgca tgtcgctatg tgttctggga aatcaccata aacgtgaaat gtctttggat 60 
ttgggaatct tataagttct gtatgagacc acagatcgat cccc 104 

<210> 3 
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<211> 86 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

accgttggtt tccgtagtgt agtggttatc acgttcgcct aacacgcgaa aggtccccgg 60 
ttcgaaaccg ggcactacaa aaacca 86 

<210> 4 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

ggntggnngg ntgg 14 

<210> 5 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 



<210> 6 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<210> 7 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



ggntggnnng gntgg 



15 



<400> 6 



ggntggnnnn ggntgg 



16 



<400> 7 



ggntggnnnn nggntgg 



17 
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<210> 8 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

ggcgttcggg gggta 15 



<210> 9 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

ggctatgtct aggagtgtac ctagaattac atcaagggag atggtgcgct cctggacgta 60 
gcc 63 



<210> 10 
<211> 53 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

gggtaattgg tagattaagc ggtgtgctgt cccgcttgat ctgccaattg ccc 53 

<210> 11 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

gggaattcac ctgccggcga gggttttccc agtcacgacg ttg 43 

<210> 12 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

f±ifE# 2004-3083590 
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<400> 12 

ggctgcagac ctgccggcca ccgagcggat aacaatttca cacagg 

<210> 13 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

ggtgtgtccg cgttggcttt tgccaacgcg gaca 34 

<210> 14 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

cctcggccta tagtgagtcg tattaggcgg gaaccgccta atacgactca ctataggcc 59 
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<210> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

ttaggagttt tctcctaagc gttttcccag tcacgacgtt g 



<210> 16 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

ttaggagttt tctcctaagc gttttcccag tcacgacgtt g 



<210> 17 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

ttaggagttt tctcctaagc gttttcccag tcacgacgtt g 41 



<210> 18 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

ttaggtcttt tgacctaagc gagcggataa caatttcaca cagg 44 

<210> 19 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 
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gttttcccag tcacgacgtt gaaggtcggg caggaagag 39 

<210> 20 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

gagcggataa caatttcaca caggaaaaag gctacgtcca ggag 44 

<210> 21 
<211> 417 
<212> DNA 

<213>. Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 21 

ttaggagttt tctcctaagc gttttcccag tcacgacgtt gaaggtcggg caggaagagg 60 
gcctattttc catgattcct tcatatttgc atatacgata caaggctgtt agagagataa 120 
ttagaattaa tttgactgta aacacaaaga tattagtaca aaatacgtga cgtagaaagt 180 
aataatttct tgggtagttt gcagttttaa aattatgttt taaaatggac tatcatatgc 240 
ttaccgtaac ttgaaagtat ttcgatttct tggctttata tatcttgtgg aaaggacgaa 300 
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acaccggcta tgtctaggag tgtacctaga attacatcaa gggagatggt gcgctcctgg 360 
acgtagcctt tttcctgtgt gaaattgtta tccgctcgct taggtcaaaa gacctaa 417 

[0 0 5 9] 

E8I#^ 1 t± % U67°n * (Di&mm$ trm-To 
2 it, HI * - * - Ott&GT!! £^i"o 

«■ 6 li, Yu>}£y \zH-TZ> T 7* v- ott&Eftl £7jrf 0 
E^!l#-t 7 ti, v e V T y ^ v-c^^is^ij £jjr*- 0 

@S?iJ#-5§- 8 fi, React ive Green 19 iz^-f Z>T~7°?-?- <DM&WM fc^o 
I£?|J#^ 9 it, pUei-EGFPK&tf&Ue^n^- ? ~mk<vm XW$\\<D^m£M 

@E^!l#-tl Oit, pU6i-laminH^»t-&U6yn*-^-|i[^jfXE^J0^3IE 

o 

E?!l#-^1 3«\ oligonucleotide-cap^SE^I*^1- 0 
E?!I3H^ 14ii, o l i gonuc l eot i de-cap<7)^^gg^lj & Tfr-f 0 

w&m^ 1 5 it , ?cr<d tzibco^m^y^^-^^^ m<Di&mim * ^-r 0 
mm^r i6i±, pcr^> /^^i^'fv-^-bv^ mom.mm^\ z 

SB^iJ#-^l Sit, PCRco/c^O^M^^-f^-coTV^-b^^il^^SB^J^ 
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o 

mm^2 nt, siRNA* a- Ki- zfemtmhe>i&m&n*7Fto 
mi] 

^ t*mm^% <b & v> 0 }*fp2)-3) t -ete^Tone-potBOD (lo^it^fo&rt^ 

1) 5' 3dW U >mt £ fix v> & . BpulOIfiilJ h <7>— S&TNAGG t , l^M 
^-*/«B^OEy!I*lfc^ll 1 BS^iJ 2 <£>*^— 9— SE?iJj&*2tln] 

i "5 KaatLTV»*E?!l (NNTTTTNN; iO0O*^»4AGTTTTCTfc, TCTTTTGA 
BpulOI«ll£B^£*M Y<DT>^^yxmWCCWAGC%n-o2&<D%\}A<D-77 

<<'?~-*m^tz?mz£t), cWktp<DBM<Di&.mwffl (-fu^-^-^x^Em 

^«J*;«x.»*siRNAa-K««) ) **ffiU ««-T^o 

2) N.BpulOIB8fc&fflv>"C\ iWom*BB^J«B^*tc~y^ (UUftB) 

3) DNAU tf—EZM^XttPi 1 ?* 3 VKJC&fcfrvs g M<DlWm<Dfr(D 

(03(A)) -eo^ DEAE * y^m* y T ? U ;VT $ K^;wm 

[HI 2] 

n^f^-v^-595^J:oTBr^kL^o Hltc^T*;^ 2c bH)Hc t^dit 
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[13 3] 
[1214] 

W£«af|i£^to (a)7;^D^^^y>-595(: < j :ot ^ l 
^S^o^y^vglDNA^U V->3fc4ti, ®. 

[05] 

HeLaS3/EGMfl£|*| l^7^7x^y 3 >? *T,fc4HI^ ^ * - £ J; & „ EGFP§| 
[H6] 

fcPCR£J:tK cDNAf OB^O^Be^iJ (7nt-^^ XVEWm&W* I « 
*.MrsiRNA3-K*Jft) ) £*fipgu *j!«-&o 

3. DEAE * 9 A U T * V *7 $ K^m^Mk *3 «t O^T #n 
-*m^ti&&ife > g«JODNA|[f>t<7)«^^ffiM-t^o 

4. BwoDNAWfM-wtTia«^*ajH<o, 2 *;:*dna 

?IHl7>f^i/3>KiS4^ fiJRspT?** 0 (03(B)) 

5. DEAE * >SSjfe^ yA^^'JT^'J^T? K**/Ml*C8cMN & X IfT Jfu 

- * mutism & *?x\ g as oDNAUf Jt <d & & mm-t & o 
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[0 7] 

-f h£ 2ojfoy7 •Yv-A*J:0 ! B : SrMv^PCR^J: I), cDNA4 , tf>BWO&*BB 

3. DEAE >f * >3£3&# 7A^^''J V )\/7 5 K^JUW&flcHk *5 J: t>*T tfn 

§6<J<7)DNA»fM-0^*ffl^i-^ 0 

4. -XMrnzm^xmrntz*^? *-dna (midget* auaufc 

1 WDNASlf Jt £DNA V # — If & ffl v> X ? u - ~ > £ 0 

9. DNAV^-^f^ffl^T^I^^Wr-va VSJSSrfrV*, 2^i<7)^^;V 
SlDNAS:^i-^ 0 

10. ^m^rffiv^TiiilfS-Brfl^^^^-DNA (MIDGET * * - & if) ft^O^V 

11. mm.mmxwfrW4tLtz'<? *-dna (midget s^^y^ 

12. deae >f * 7A^';t^v;v7 5 Kr;vm^Sd> is i n 

<-*m^u»&^-c\ geu^DNA8ifM-^^^ffl^-r^> 0 

[H8] 

^^•^AMsiRNAH?!^^^- (a) ) t^-f A^-^MsiRNA^^^ ? - (b 
) ) <D— m*m&m^i\^tzmx3bZ> 0 a) <D& > A Ms iRNA3§|iL ^ 9 9 —X° 
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fi> 2 oc7)U6yn^-^-^f>-tr>^RNA, T >*RNAri«^£ tL& 0 b) 

V^££ttT\ siRNA#^££ti& 0 
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imm%\ mm 

[Ell] 



RJ a: None 
b: -NH 2 



C ^^ P " 101 1a-C c: -NHCO-Fluorescein 

— Transcription unit 



-cQ\S/)ul 01 



cDNA 




pTNAGGAGTTfTCTCCTNAGC 
anccctcaaaagaggantcg 




1)PCR 



Transcription unit ££t£2SK??S£2? p 2a-C 

fipt/IOI 

Step 2: N.BpulOI digestion, Heat 



J T CTCCTNAGC 
•pGAGGANTp Cg 



Transcription unit 



(Anneal) 



Transcription unit 



cgantccagttttctggantp 



GC ptnaggtct 
cgantccag 



I'l 3a^c 



T CTCCTNAGC 
T T OAGGANTcg 



Step 3: Ligation using T4 DNA ligase 



Transcription unit !££?f a ^ 4a-C 
Dumbbell vector 
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[0 2] 



(a) 



M 2c 4c 




Exonuclease III j_ ■ 

digestion - T — T 



[H3] 



(A) novel method (B) conventional method 



1 : 0.41 

- + 




band intensity 1 : 0.94 

Exonuclease III — -|- 
digestion 
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[15] 



A: plasmid vector targetted against EGFP 




B: no vector (mock transfection) 





C: dumbbell vector targetted against Iamin 




D: dumbbell vector targetted against EGFP 




E: linear vector targetted against EGFP 




GFP 



superposed 
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[12 6] 
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[El 8] 



a) *>T J A2-f zf 



Hh r+T 

tbftyfo#f?&-'l GN17C | TTTTT g^^^^J QN17C | TTTTT 



b) XT-AJu-r^-r-r 



sIRNA 



.6N17CU4. 



4UCN17G 1 



+1 



GN18loopNlB I TTTTT 



1 



GN18 

h^TfcT>RNA | | | j 
I 4UCN16 



D 



i 



: GM18NN:. 
SiRNA 1 ) 1 | ] f 1 



•4UCN18..1 
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mm] 

^>^^lDNAo«j|^jbot:, Jennie: 

»MDNA't»^>B»ODNASByiJ«:*i|i|B1--5Xg % •fc^^'fv^ 
iFT^/f-t^^^fv-li, tm, 5'*S4cTfBc7) ( a ) tf>@£?iJ£^rU 
5'*MJ^^>3'»1liJ<7)^fa]lC|n]^o-CJi|IlcTfB<7) (b) OBByjx (c) 
OK^J&tf (d) OBB5!l*#U 

(b) -m^X)V - y^fit £ ^ § & IE£IJ 

(c) (a) W^y^^O^»fSittffiy!lwr>^'fe>^BB^I<7>^a5 

( d ) g^jcoDN AH^J^S&Xti— &E?IJ 

2) 1) .©le-CfcfctLfcDNAmMW* (a) 0-y^*3R*C«yffi-J-4XS 

3) 2) OXe*C-y^»3R^a$tL^:DNAJit6m«J*lJPjKtU T- 

4) 3) OX^-CJn^S. O'T- - y >^S*l£:DN A*i(M**DN AV tf—tf 

[si^m] m 3 
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1 . fl^^ 0 2 0 0 l¥ Aft 20 

ft Bf mjcas^-ftfflKft^H i - 3 - 1 
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